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(57) Abstract: 

PURPOSE: To obtain a relief image having improved 
resolution by using a resin binder, an acid generator 
compound and a complexing polar compound as 
components of the composition. 

CONSTITUTION: This composition is produced by adding 
a polar compound to a radiation-sensitive composition 
such as photoresist. This method comprises coating a 
substrate with a layer of the composition thus produced, 
exposing the composition layer to actinic radiation to 
form a latent image contg. an acid moiety complexed with 



the polar compound and to generate an acid in an amount 
sufficient for activation from the resulting complex by 
treating the composition layer. At this time, this polar 
compound effectively functions as a base and has at 
least one moiety capable of complexing a 
photo-generated acid at room temp., namely, a useful 
polar compound (polar oxide) has at least one moiety 
capable of forming a complex together with a 
photo-generated acid and this complex is required to 
release acid in an amount sufficient for activation and 
to cause a desired acidcatalytic reaction, at the time 
of heating the complex to a baking temp, after the 
exposure to radiation. 
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[ft i ] mmsMs wmmHtim zxfmt 
^wsRtatWMbrs^fejas, tragi aHrtM. io 

[M#8( 5 ) Sl£f b£fttftt8. 0 JWTOpKa 
J»»J, *ffl«ttft^ft3W»8.0 J^TOpKa ft 

tmmm^m *33miz-m;?z> zt. 
(b> mmmzmmtim^mybu **ucj:y* 20 

at; 

(c) M^Ufeiti^®$:«iSLT?Stt^bft<Z)®t2r#S 

im&mi 0] y^CSfcite, ifi^JS*:^ 

US** hJf lcB2$*iT^1-3 3 £ ZmzStt* 30 
llf#Sll 1] «ttfb£*tfx--x-;i/, i^f^k 7 

[tragi 1 2 ] «ttf b^*3««Hbattffc^«T**. 

[S9*5ll 3] «tx<b£4fetflKj8.0 RTCDpKa 
S-fbl^T'&S. ff#^8©*& 

[ff*« 1 4 ] ffif&b&tttfffitt.O WTCOpKa 
«>s ff#^8C7)^& 40 

cif $m 1 5 ] ffim>tf7 x y -*&MftiBg. 7 5 > 

IS^^iat^^?fWb^^'3^-&I^H^ffl7* h- 

16] ( a ) 

[0 0 0 1] 50 
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[000 2] 

«. I&K* 7 * h v** &^LT^fbM-fMtcii§#? 
WicS^-rs. 7*hv**wt^b^fc*i»f!fcB 

[0003] v* h l^* M^WftlXttttfWfte® 
Ttt. ^'l4^j(S-ftc^^$n-g>^|j®HI% v {i3 , 6?Stt'fb-& 

tt. BftaWHS^^CSIWixS: J5tc*S < gEi* «b*t£ 

tmz, mftzn&^smmimizmmvimtm 
[0004] 7jfhu^ bmm<Dmimz^x\ mm 

iz j: y gstn b fe^it^©gp^-«, t ^. «•( b^x >y ^ > 
yxwb*«>oSJcj:y*jtL»*. mm<D7* h 

^h©JSAWWJP:, S^!^y { *l^:^C■^^^T^i; DeFores 
t, Photoresist Materials and Processes M cGraw Hill 
Book Company, — j.-3-£, 1975^, RZM 

orean, Semiconductor Lithography, Principles, Prac 
tices and Materials, Plenum Press, ^a-H-i', % 
2*&Zffl|!4*. 1988^, {CfBSKSttT^S. M»t 

[0 0 0 5] ^dS®rtflR7* h hS^Rlli, HM, 

ttf b^ft^ 6* y . ^© y ^ *i«**;i/A7;i/-f 

h L/^ S0m#K#fFH4,377,631 ,404 , 

272 WCBttSStlTfeU, PB*fct>5lffltCJ:y*»4iH 
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flltt, #BH#fFSfS3,869,292 9fttJW4.43B,516 ^iZffl 
[0 0 0 6] ^<8ia««U§7*hl/5;*h%»:7x>>- 

ftUT7xy-;HKf^RltiB6S'tt. «ucJ:»JJi0S* 

[0007] mmmowstrtz* mwvm%mm t=. 

j&tf%nnmmw&x*\t.t£^j)\ wmmum 
mmitmmmz «t y , lara*"*- * «t> inane «* y aa# 

[0 0 0 8] HKiflXtt, SJi^SMliTia^tcJ: y 

AG + hv -» AH + G -» A" +H+ +G 30 
H+ +JKU-O-P -> -KU-OH+H+ 

«na®s*t>» kr^so (ag> 4hh*3W- (hv) ©gs 

H) KSBftSft*. tt7nh>ttfiffl&Kyv- (sKU- 
o-p, ^©tffy-o&t Kn**/;HBidfy v-t& 

y, PiiWT^s) ©m^oflji^msfS^tfe^L 
T«ffi86Kyv- (jjfy-oH) &««u 

Basis [h+ ] , &ar. jK'jv-vh'jy^H© 

[0009] mmmo+ftteimmits tmvm.L 
tdsmm [h+ ] jffl^j^jio^^fiigc^T'^Kw 

iiwis:3fas«(phototooi) hwmaMz* y 



#H§¥ 5-249662 




[0 0 10] {t&mtlyi?* hT-fi, +d&ttj»aft^ 

tmt&z.£.tfi-mizwm-zib&. m%T\ mso>*$ 

&©2o©B»©W©J^«:BI*£fcW:fflJiT**. ft 

mmLfr^mmizmjmmi&tfm^T, amm© 
[0011] m%7x b vm*mz>m.o>*m*w 

»-t**iSfcttjKy v-v h y v*;*©ttttSQS*«£* 
©iIj$$:Sg<-f5£:2>\ *S^B**H £ -«:*8£-r*3fcflMfc 
3^I:7*D^*ffl©^iM*;b©j&&^U 

[0012] Katfcic5:»-r€.fee> 1 

[0 0 13] 

© by -7«®»fl«&i^i-&*s^atjifi^B^ 
tmummz^uyv^T, v (Dim ztmotozmm? 

So 

[0014] 3t^^i^ic*f-rsfe*a 
©^ffib^^^p^ifjfssi^^tciii^bstifeiaa 

■rs ^ t <fc y , ffliMWW^- ^ *ic^ 

TSgffc-rSd^Cj: y, S3^Rtt^.&^C6BfeC^R% 

[0015] z.<D&t>\z 1 -Dommt Lxxnam, % 
mftmmmzmm&mmti&0&mntz> 

^^^MJfel<Z>^0a7ji*$:^1-S„ %7loffl 
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[0 0 16] «^b£W**2Si:l/t«!fite. fio3W8 
pKa &#Lfctt*Uifce>*5K «ttfb^fiW<BSfl3f*pK 

a «s:*-t*«6ji, r^*- * x+^mtm-m 

^b^»®^ftfii±^b-^fe©^ISii^tc^b1--5 3 

[0017] *mmmimtozmfii,tz&mfrbi£z> 

[0 0 18] #S©MIM rfgffibfico^j fctt. #ISm 
[0 0 19] #^©ffli§ r*^j atf r^^j ^ 

[0 0 2 0] 

^fb^fcHW*Mtt*i8y6«'<- * © 

tkti!<?Z><Dim%T'%>Z>o 80°C. 100'C, llO^C, 120 
[0 0 2 1] ^flsSByflfiS^fe^litC^pLfe^S^tu 
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&S. 3©J:-5lC, i^^O^<b^«»Wtt»«Sitt 

[0022] *ftfi®«&ft;64Mi l <SJ£LL©#t4f & 
3S&*tW>T, it^±+ft&m.X2b^X%Mtmt 

10 ;k i^f;i/, 75 K (7irh7$ W&im<D&$& 

[0023] Kftmt-mmtitmmftmmi^- >? 

PKa tf-ffmKtetttllitebte^. #g©fflf§ TpRa j 
^iS^t5±fStf)e>4^TV^SSIP^cT'^fflS4^■5>o BP*>pKa it 

*»m&x°<D7}tmi*<DMmti^<Dffimfem<D-iog 
20 [0024] -\-$izffism<Dmmt'<- 1 *w§ an. 

£&X\ W8.0 «fcy*£^pKa S^-T&^fb^^ji 
(fc£A«mo OT©pKa)tf*ii: ,: ij, «Hb 

•^©pKa amo MT<m$9bm&j*8iki-tm&t& 

Z.£tfT*i*&. *f*L<m^.0 J^T<7)pKa , 3g{C#* 
L<^4.0 aT> JSlC^fe*f*L<li,m2 WTODpK 
a feSVT«ttfb^ttS:«ffl1-«. L*»UJ&*<&, 

®^b^*j{«i^(c^an68Wt gp^^«WJ 

[0 0 2 5] ^^ifti;®l4^b^©®»S:^-rsfc 

ffib^44»®«a6ttfl»«iv«. 3fcK4»fc«ttfb^*® 

^»C3S»CiP*<Z)«ttfb^»«:«aiirt€i 3 £ tfX'% -So 

[0 0 2 6] KHBtC^bfe«fce>tC, 7$MW*U« 
«fb^«rP»«. 51^^:7^ >i:LT«> fc£;U£4- 
(p-75M>^;b) 7-UX 4-^>^;U7- 
U 2-yn^yr.u>. o-^DD7— m- 
^DQ7-'JX 3, S-V-fU^T—Vy. 2, 4- 
^DDT-'JX N, N-^f;i/-3-^hD7- 
'JX 2-7;i/^-D7-U >, 2-3-K7-UX 3 
--HD7-UX 4--hD7-'JX 2-7$ 7^ 
50 JIM. 4-T5y7^>¥>, 4-^5 L ;b7iy 



7 

7V'Oi?X n -i?7i-;b75 X&r>'7xx;i/**y 
£/>© J; e> x^;i/®$}7 S > £#i/7 U -;t#»7 
Sx -n?-X 3-7tf*Wjy>. ^a<J>, 

tKD^OUX 2-7$;-4-tKD^f 

yyx yjx 8-tKa^y>, wyx 2 
y$s>'x 3-£pptry^x 

t'/'JX 8-*;i/si«fS/df,"Jx *v"JX ^7V* 

3Hfcfc8:£t/) . im:7;i/=\r->> 7^A7¥>K. 
^>fX yU2/;b-2-75/-n-@8g{, i/7.=f- 

x yyxx yj«>MUS/x 

yjxx n-^pt^uyyxx f h^^'jwi/^y 
xx -Mr-y-^xx^sx t^fyx 
x 2-7^y-fV», -fva-fxv, p-ys/x ^ 
yxo-P^XX ^l/P-rxx ^-;i/--^x tux 
hXt^X ^iJXH/75-X *h3f£/ 

75-X&tfh ^-X^«ke>*fllft6iS75 X&tflS& 

[0 0 2 7] J£(&ft3fr>&£tt. 3*«ftatt*»»C»V^ 
^fc^-fSZL^T'g, tot, 3©J:e>&i&*<Z> 

im<DmZM&L&\,\ fcfc*.U&&9.0 m:©pKa 

^tL^IUfifi^^^l^-tS. ttlO.OJgiLfc. Xltll.O 
^Xt©pKa &#"tfi«3fefb^*W*i8tt*««:feae>fi<, 

hUx^;b7^>©«fce»^h'J7;i/^;i/75 

X x-^;i/7^X ^Dtf;b7^X /W7?X "\ 
yW5X ^W1/75X ;*7^;i/7^X&.t>V 
:^7SXDJ:e>&^7;i/3f;b7^X flfet>*{Ch>J* 

3\>wss;x 2-7?;xfM>i?x 
[0028] *mi<mmt^imw¥mRxmmtt 

6. l^lilW<^l*^^S^ K8^tfb£*l&8WJ$? 
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tc, RiMX^Mcovvni, ^f8*gf*^^Ji;7x 

[0029] z.^(mmsmm\zMmtsiV^j-N 

sKU (if-;i/7xy-;b) x-^xx&tfa-* 

10 f;i/7i;-;i/, -YV7 c d^ , ;u^ h^xv x y-;k £ 
DD7x;-;i/, 7'Dt7x;-;i/ > x/;i/W -;i/© 
<£-7&g$7x./-;k y-7l — ;k 9na-)-7h- 
;k 7*D i tt7h-^ X«t: Kndp^x>jJ-^l/A7;u 
fth*, 7th7;uftR ^XX*7;i/-rfc K 7/1/7 

7^7 2x3 lm" xg£ ©nft«nsfffiii^iT'*>s. 

y>jK5v*^tt#HWW», 148,983 814,404,35 
7 114,115,128 -Sf, 114,377,631 f|4,423,138 
^&tfl|4, 424 ,315 -^{CP^^^U *tl<~><DfflBZ5m 
IC <t U *,© £ -f £„ 

20 [0030] tfy (^;i/7i;-;b) ttffiOHH' 
mmo)&&.Tlzttf&i-Z>^j v-©7*a >y ^fi^, SL-fb 

T'^s. jK'J (^_;b7i;-;b) ^fli©SSgic«ffl^ 
tf^;b7 x y -Mi, i: x-tirUKK© ^ v'J xXliSm 
fV'J X©*D7K^tCi^<, NT, ff e>tl« t KP * 
^©BM^SJ^tc.}; VCBBLtt 4. x y 

-;wiMf5f §t Ka^>>7;i/*;i/7x; -;b©fljfeKtc 

■T-'t Kii7n>ig©H^e > f#e>ti'&t KD^^m^BJ 

7xy-;i/^6>asg$tiS»*L^3K'J (tf^;b7xy 
fttfflgi^i2,ooo -^jioo.ooo yjihy<D^^Mm 

[0031] *^©ffld»S'l4iia^;(c*j* uvbt> 

( x;-;i/) 1Slltc«!|Ji©|^a-r 7x;- 
;bii^^S^;7;bp-;i/©^rf<y v-x-fes. zco 
J: i ft 3?K >J v- «?S"(4^bSfe*f (CM Llfc^M7<^ v 

40 UT-»o*®*iST?KttL»*. jKU 
-^7x;-;i/) «fli©m^©l©iST*ti, IK7W 

[003 2] n^y ^-<mm>ft* L V 
50 yt5^7A^S^fM^©J:e)ft®7t««±, Xtt#* 
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WWLZm&Z^Z 3 H IZ <fc U &ffitt(CB»> 6*ife*iWt 

50—300 ^EOJbCOJE^-e^lOO -300 ^©iagicas 

«J)^#^y4r;i4B«ET*y»*. im\m-7*-J-)0 10 
^S^T-JKU V- (f > ^AfcfJaSrt-* 

[0 0 3 3] df'Jv-ffli^T^n-^ffiroi^B^ 

t.'p\^<Dmis<Dm&7)\'n-)\,%.&i£mirz(Dim$. u 
[0034] *ftwc>m&izm%tei&o>mmiz^ miz 

B4mS4 t 981,379 #^t>*lg4,939,070 

Wc^y^gfc-g-to-s*)©^*. 30 
[0 0 3 5] l cxoffliaj&WBiJ*, §lffltc«t 
tc^&5*|l|?#S*m4,246,374 ^tc «k y8BB3ft*JKU 
y;i/^;b-f 5 KT**)oT« ifalOOO— &J100.000 ©^eia© 

[0 0 3 6] *|8W®«!ffltCig1-*t>"5 1 OOmflS^ 
So U^'JMbsKU V-l4#ffl4$fFSll4,791,171 

£-rs. ^©wbw*. a^j&*a^wb^ft«:fflv^TJK 

y (hf-;b7x^-;b) ©:7xy-;i/|fcK$?*gfc9-£§§ 
#^bbT$^$n-5g|5^^U MbsK'J (bfx;i/7x J 
-)o) sKUv-S:BIK%LTV^. Z.©«fce>fcggSfltfb 

W^b^*. £ h U :* V )o* 
*7l/-*nyh\ -7ti5L K, -*i/5-hXl4-h£/ 

u K ; xi4 1 - u a y K©fc&»c 50 
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[0037] mmmmm&mmmKit. u« 

#s££!H4, Kosar, Light Sens itiveSys terns, J ohn & So 
ns, 1965 ^ 343 —352 ^-i?lZ&VfflB£nt-£o 

5 IfflK J: y*©|^-M^fC^&5 &©£•?-&. Zffi^ 
;i^^©B»^Jtt^I«JHiJt^ Xi»* T-©«gffl©a* 

<m^ism&\z\&vxm*jm*i>. *©&<& mi 

V, Efc:*— A, b— y-'-3Z.l47* hU^h^M^bl- 
•5 fc&OSffl S tlSflfiCDfgffif btt»© tfttfC J; o T fcH 
{gtf b"f £ 3 £#T*£ -So 43 »!HC#* U \m%£ffllZ\t 

2, 1, 4 - y7!/t7 ; >^M>ii^r;i/t 
2, 1, s-^y^^K^^^^i/^^Sfx^T 1 ;!/^ 

[0 0 3 8] 7t-V2±i&ttftWm$%Blzm}~t2>t-ISb 

2fl5~7«©AHX«#^JR. fc^^-tfSb, Sn, F 

e, Bi, Al, Ga, In. Ti, Zr, Sc, D, 

Cr, Hf RZfCutfimzB. PRXfAs(D/\a>fy$% 

m-(*yT<&2>. Ai&tf)0!R4t>'7 U 

Mt>*lc7^(Z)5fzLC7Aig, y\axi7A*g; f| 

E^T^^-^A^ tfs7>7ix—V2*tMRZ$7)l>V— 

tt. ^S^x;b/i-w'5A*gst>'^;b4-x^y-'7A*&xt4 

(4^ffli|ffFll4,442,197 ^ ^4,603,101 ^, AlWfH, 
624,9l2-§-{CBffi1-3i:^T*^ -T-^TfflWilF&SlffllC 

[0 0 3 9] *|8^j|safi»ailC«ffl«;i8«^r!|©^lCj@S 
^^;i/-^l43- K->7A^T**>S„ 3©J: e>&i&©#? 

* L.^y;b-^{4. fci:^«5lfflicj; y*S(c-^*?>s^ 

BHf g¥KS4 ,683,317 -^tC^StlS, 

Ni/^— h£7V—Jl>r h ><Dm£iZ£ »J #bn*ftT 

[0 0 4 0] (BJ©*ffl*«9fi*ffl4:L.Ttt-ha'<>s; 
;i/x^-r;bODB]BtRtJt s - h UTS?>WI»W<l*»f 6*1 
■5. jS^^c s - H U 7V>m&£.M\tt-£z-& 5lffltc 

[0041] mm^immmnmiiiKizftMirz 
srt)»6pbf§4. m^temmmmt&foiz^ fctxiz 

t - y^;i/^-=¥^*;i/jK^- 1 — tr^. - 7 x y -;i/A^t>* 
4ts<> ^ffl»b^tti&«-i^l4Wfe©^@^^© 

*«J 5 ~10Sft%©ii^T'Ji^JCffiffi Lf#5 0 

[0042] tui3©<to^ manc^i/^ s*»4. 
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H#JBill^©^fx3kl^*Wi: UTji^T'^So 
«flE©yjK5y^XlfjKU (^7x;-;i/) ISJBltf 

[0 04 3] l^X h&T-fcfc, 7 S >«R0B«W*« 

$>-tvM7;^ft k, n-;^ y ;i/-*;i<A7 

S^^^O^SSU^bTteAmerican Cyanamid Comp 
any ©tfig-TSCymel GSMffllO 300 , 301 , 303 , 
350 , 370 , 380 , llie&tfllSO©,*:^*^ >, Cy 
rael (fiffftflO 1 123&tfll25© J: ■Jft^i/jTyt^ 

ymmxfizmmmfflffi&ietie (smsm so, 65& 

tfaoaW&ti*. 2R*©ll«fc7$>^b£W5i 

mwm*7t u ;i/7 $ k^l < * * u ;i>7 ^ k=uk 

- 7)i>-n*r*s* 5=-;i/7^ I) ;i/7 5h^K^^i"J ;b 
75 K^©^& i Eyv-©&m-£tCj:y8SgU# 

[0044] tmpssmtm*. ^^s.y*>mt.L<. m 

IBbfeCymel tfJ§§©cfce>&'\*1*7;i/:3^;A^;i';* 5 
[0 0 4 5] 7$>afi!f!«^fc7xy- < ^«W>KUV 

L\,^M*>mwsm£M& i, 

[p-^D7ir;i/] -2, 2, 2-hU^anx* 
> (DDT) . 1, l-t^J* [p-* h#J/7i-;i/] 
-2, 2, 2- MJ*nnx#> (* V^^fu)V (g 

MtffiflD ) , 1, 2, 5, 6, 9, 10-/\dr-9-7'D^t/ 
*DKfA>. 1, 10-2?^'D s Ef s *>. i, l-tr* 
[p-?DD7i-Jl/] -2, 

4, 4' -y^pn-2- (hiJ^PD^f;!/) 'OX 

tKD-;i/Xtti, l-trx (?dd7i- -2, 

2, 2-h'j^nniii;-;i/ (>r;b-te> (S$SiS 

80 ) , -N^r-y-^aD^^b^l/JhX 2-^PD- 

6- (SU *nn*^;i/) bfy^x o, o-y^^;i/ 

-o- (3, 5, 6- h>J^QD-2-eU^» 5*7, 
*U**7-h (Dursban (fifltffiff) ) » 1. 2, 

3, 4, 5, 6-^-9-^DDS/^D^df*>, N- 
(1, 1-tfX [p-^DD7i-Jl/] -2, 2, 2- 
h "J 7DDXf;i/71» h75 K, h'Jx[2, 3-^7* 
O^T/PfcT;!/] 2, 2-t^* [p- 
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^OD7i-M -1, 21^* 
*l&©»Stt, N2^&Zft^t^(nsidua 
1 compounds)©^ e>^NO'7 r >'fb#N^>'fb-^lT'$> 
£. ^&ft$88£^l*MI#imi5Kfi50164248 
H0232972 KfcSK*a*lT» ffi*&3IJ8KJ: 
«>5%©i:-f5. 

[0 0 4 6] J&fc<b£»i, ifig|©3^xi2ffi£&ft 
[0 0 4 7] a^Syfc (BP*>, **J100 ~300nm ) left 

tc#*u^a»fiaa!fo»cw:i. l-tfx ( p -^d7i 

x;b) -2, 2, 2-h^DDi^> (DDT) , 

1. l-tr* (p-* v**/73L— ;u) -2, 2, 2- 

h'Ji'DDI^X 1, l-tfx (7DD7i-;i/) - 

2, 2, 2- h'J^onx#y-;k hUx (l, 2, 
3-^^>7.;i/3i-w;u) 'Oif^&tf h U x (h'J^D 

[004 8] MfiBWl/^ h*tcti. Uf^XhOUU- 

20 7&©fi?&&£if5«>.g>fe«>, 7^>a^j^^ij^att 

5 >^Bg© J: 5 5 >-*;i/A7;bft KtHSA^ 
30 tf, Cymel 303 (American Cyanamid Co.^£>Tfj$£iS$:- 

[0049] s^a^^^ii^^-^inxx-r-^y 

su. m&7$y^t:tt+&Hmm<DiiBfc£mtm 

mfrbl&Z>. Z<D£5ftHMMMW&m$J. H. Dijk 
40 e>> Proc. XVth FATIPBC Congr. , II, 326^- i>" (198 
0) ICgB^StiT^T, 9lffl£J: 

MM«B6*S:#lxS-e<feV^) HMM 
50 jttlRSrlMBBUJ&^it&wl-ii^A&ti*. t>vVr»4, 
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Z (DmmttW^HMMMW&ftRZf/Xte HMMM 
*fl£)£WiHMMMi;. HMMMi^ftt. ?6l8£®fi:£iJ 

^wic^b-ts^ii^T'^s i minors. ym^m 

1r&\WMMOlKfa4m&M&£i? American C 
yanamid Co. ^?>A¥$tL-&Cyinol 303 HMMMi; 

fttc i mxt<D7s. ymz-smt&HMMMvmkim 10 

fl^t^il HMMMW—S^^HS^CDJ: "5 & HMMM 
[00 50] WftW: l/J>* hMfc©»WH8 *b* 

kvh.o> * e> ts$mmt-mz lx ±>&m mm 

7^>j tit, imm^®ma<mmfmtmer&. 

mx\mm-tz>hjm-?z>. mmftmmma 
T'i*. mmmL^mitmmm. mmas 20 

mtmmt^mt. yrnrnrn l < im<Dm*mm 
m. mtim&a#k m&£.m> mmmmu mmtmxit 

s. y\mwy* wit* h'px'm^mmmm^xm 
m-t^'t^mtwmt^mx^x. *5$>«ib 
<r>m^m\t.m^:x^ ^ w-jw^tmmt&m 

Z-Stimm? *hl/^h It&lzftt. Lv \, 30 

[0051] * ^ ^ >%mmi£ 71; -jvmmma£& 
mzmm^zmw?* h uy* bitwmit<Dm/\uv 

^xmmht\tdmmmc^t~^z^i^\t\,\m 

y\D^t*^^J(D0lKlihU^ [2, 3-^- 
•fU^Ut^V] -<V£/75^- h^lfe>n5„ ZKD 

*;\u¥y\vmftmmiim*^m^&z<»& e> 40 

* h us?* hiffl^ic^a-r s 3 1 * »j , fflmmitttt. 

* YKwmt^mzmt. L^mmt^\z\tm&T^ 

[0 0 5 2] *&wxmwm-M\z7* h l/y^ h&tf 
&?»cte. ^ij3-;n-f;k t~£X\Zttvy>f 50 



4#gg¥ 5-24 9 6 62 
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v;i/^r -fe * - h&tfT'a tr uy ?v zi -;i/=e y * 
h ; ^#ife^^b7j<^fei:^«h;bx 

■r;i'fc£;i{;£gi^x?-;i/, Bf®^;k gtag^S/JU 
-f Vf^-MbX}-?*^* hy ; 75 KfcfcA 

ifs>"*-^;i/7-feh75 K, N-^f;i/ta>jy;>W 
s>*?sn/*;i/2>7$ K ; tMMikfitfakMtztA.llti&.'it* 
^■u-x rmim-vy. 1, 1, l-MJ^cix* 
X ^Da'O-t?^ ; RTfo-WnuKyMy^ ~h 

if^T-fe hy7)i?-jmtfiz$it!&(Dm&fotmtf e>n 

So 

[0053] ItJiaM© 1 ^@JiA±©1l^b-^)5:»t0.05~ 

5.0 m&%<D&x*mm<D-7* b vv* MBsmmzmu-t 

<D^mmt.mmt^m\z^ xm vmz> ztzw*> 

[0054] *%®<Dm<mmmm)<D±®BMm-£ 
s,<Dmom&%zimit?. s^^^fl^^^io- 

[0055] *mwmmaimm*&X'fr-ommmiz 

mm. u-7-mwm<Dmm<Dmif>i5mz&v3zim 
izmfiztiz. x\^ym^<Dm^. mmmwmmft 

m&vmm®mzm-3^xmmv>7j ji&nmz & 
mz> & e> izmmtz z ntfxzz. 
[0056] imm%mm\.$y* v vv* v zm^^xm 
^t&ztzmismzmmzftzxftmzmifjzn 
■g>„ imwrnsmte-rj 9 n?u*.v vjkv 
m<Dmmm&mj-<Dm&mizmmxteMmmv^ - 

vmmmv ^-^Jmmjmzm^xwmt&z 

[0057] smmyit h i/s;^ h^tCtt, ^®±IC 

^mmzt^t-xm^h^m.^- 1 izm- ram, mo 
'ctxtmLxm&zfa&tz') . -?-(d^t% mmism 
iz& v?x>7 zftLxwmttz. mmt\y f j7. v&<d 
%m&ft*®mfi\zftmKtz><D\z-vwz lx. w 
xbWtimizmBimmzzLVz&^izi-z. mzmm 
iz\* y mmimzfo ^xm%^-%)^- &^io~3oomj 
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/cn>2 ®«Hic-r*©*yia»ST?*>*. teffldAMam. 

[0 0 5 8] flfeWC»E^T, JK6<rc~#!ll40 t;©|lSffl© 

0:1, JEKffsfclXttiJXfctdKflOO : l ©tgftiKfe 
Mi: fc*fi«©«l«fflB &-rs©tc+^T*>S©*W* 

mt-f-hvvu ymftJivvu mta-hwu s 
na»#-hy^ ^h-nu'Ja. **3igtf-i>y? 

J )\sU*WMct&o ftytc, ny>S£!l?m fh77 
x^AfcKn^Kim x^;bT5>, n-^ofcVl/ 
U x^;bT 5 f;i/yif;b7 5 >co«fc o 

~7 5 ><z><fc -5 /5cy;br3-;uT 5 tfo-;u t? ^ y y 

[0 0 5 9] JffflUOW^T, ^100 'CCO^M 
"CRaW©"*- * *mmz J: y 
[0 0 6 0] «fcweg[«LT, Stffltfco^T, 33fl#|l 

£#■&©$££, fc£*fcfc^b^?x-/\©SSii;: 

fls**»xv*>*M*w&n6. *&&©*&£& 
l*, ^©.fco&x^^^cigStcWttT'&y, 
lc«fc y l 3. * a ><k y/hS vMB&*-r*»«:*'biW»» 

[0 0 6 1] 

6jo%**S. ^Lfe#^©HU6^fC*f6^fe|55J£-tS 
[0 0 6 2] JtlM«lttTflS£*JlCflrfy (p -ex 
3*ie>©#y (p-trx;i/7iy-;i/) (D7m 
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Ko^ri/7xx;uS©%i:LT^$tlS„ ZL©^& 
ii l5TJ&Ktt"f *T«ft«i: t -5. 

[0 0 6 3] jQSWl 
27.5gO)^x5 1 3-Jl/WfJl/l-fM:ilB 

Ufc, *JWb*io%©jK'j ( P -t^x;u) 7i;-;b 
(Xmp&rF rpvpj log, t-^;i/* 

3f h - fc^T. - 7 x y - ;b a 2 g &t» U 7. 

(1, 2, 3-^^>7.;i/J^x;b) K;yt?> l.5gfr£> 

10 ^£0&1gJB©*e>=i-#-£&fflUT3^©i3iJ*©Ii 

-aj r*3«>i-Aj t-rs) ±izmz l.Ofiiz 
m^ht=.o v x-/N«-en-?-'tt9o o cT' i #iaie< ^- ^ 

L, tfo ^%M£ V x - AODHtCpT^^^SBSv^ ? ?: 

\-o^-)\\z, m%nm. : m.^-^om. 54>©ias:» 

KI2<i/x-/\lC 1204,W^S:&^ ^3^x-/NlC 

3M©?x-;v£gP£ 120-CT' 1 ^MlWJteft^-f L- 
20 fc„ ^^T3<@CD^x-/M4MF-321 (Shipley Comp 
any . 7iJ-fa- fe >y ^'N Newton (JMMt^V'y^ 

**i**i5^i:60»©rafe*»fc« l StX^2 
x-yN(cov>Tttn> hffliTiStia^Lfc. 24^ 
B?jlLfcl|3^x-AtCO^T«, aSJttUJttife^-i' 

3©IS^«*»^lS^©i{©iiv ^auobW - 
30 *KlJl*IE«W)|fc©«KiST«:^l5S^ **UCJ:yi» 
«a*ifcJK«a©»S:IS3il6IZ«TJfeJ>Sli:*ifc fcR 

[0064] ja6W2 

^ifctfij i T«Biufe5og©7* h nmmiz o.i 
g©hy>f v^dav-;i/T$ >&ss*nLfe„ z:©7* 
h is*?* \**3m<Dffl«<Dmmv ^-j\±izmi$vxm 
mm i (Dumtmvmmzj: yjnxufc. ss^ts^ 

"«-^©IWC24«pH©IHIS:fe»tfcll3 Cx-Aldu JE^ 
IH€:»Wfc*l4:»f2©«>i-Afc»bT3>h5^h 
40 ttiSStc^b«:^S5fc^ofe. z:©ig»cj:si:, wm. 

mt.<Di&mmtf*<nmmftmiiz!misT-t-&%m 

[00 6 5] IH6W3 

iogoo7K^bio%©PVP. o^sgosifig'x^-y-y 
^^^;i/^7$>^o.5g©hy^ (h'J^nn^^ 

;bx— 28.25 g (C^-rszi i:tcfc y 7 >t b b^'x 
h&S^Lfeo -e©uy^hS:1JMI^lf>3-*-«:« 

50 mLT3m<DW} / *(Dmm7x.-/\±izmz i.oajc^p 
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e>GCAALSl/-f-Xf'V^5 : U^p>>7-1/- 
•y-'-^^A'-T'^Lfe. Si *>x.-JVZ9,%tM% 
«^~^©M©5^ffl|IBS:*>^ »2$x-Afc 120# 

• ©F^£&ttTi^?x-Al;mB^©ra£&ttfc. 3{i 
©•5x-;v£g|S£ 13(TCT 1 jtfmyt&L*- ? Lfe. -5 

■ 3L-;\it 0.135N MF-312 Or h^^^bT^- 

wxmimtot •§> © nmzmmttitmu t mb* 

r^gfc&ttfc^x-^covvm, 0.5aMWI» 0.2m 

X h^l^©;^#^^©B!©fi£i»Cj: y ft & *£<Z> 
«S»i®Sl^li»3fclE«©a!!©^ii>«:ftCS-&, *©&«> 
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* [0 0 6 6] HfiSfflH 
3SB60O3T98tbfe7*hl/s;^hi|fi«tt5Ogt, 2- 
M-M^M-fr O.lg&Ss&O-fSdfclCky?* h 

0^x-yN©^tilc=b«8i|®$l±|g©e>4x3&:^ofc. z:© 
io Se*tt^ia©yfc56ftifi:©>r 5 *V-;i4ggfi8#;&<®te 

[0 0 6 7] *»W©tWEBW8tt-tnS:*tc«Wlf *t 
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